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Introduction

A NOvVAis a long baseline oscillation experiment to stundg n,

A TheNOvANear detector is located ~1km from tiNuMItarget bign, flux! A high statistics: we can
perform a number of neutrino crossection measurements

A p°production fromn_NC interactions iBlOvAmain background because the 2 photons produced by the
p® decay can fake the, appearancesignalA The analysis of the inclusive [¥&production has recently
started, we present the status of a preliminary Monte Carlo study

A Our signal n_NC interactions with the production of at least opwith kinetic energy above 0.5 GeV.
Dominated by inelastic interaction where nuclear recoils are produced, while a small fraction
comes from coherent interactions where a forwasdatteredp® is produced and there are no
nuclear recoils.

A The challenge: reconstruct and identify the final states of the interaction to be able to identipf the
decaye-m showers

A How do these events look like in tdMOVANear Detector? )



NC n, p®in the NOVA Near Detector
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NC n,, p°in theNOVA Near Detectof Reconstructed Prongs
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Inclusive NCpP in the NOVA Near Detector

A 2 of the reconstructed 3D prongs should be associated with tjaf the p° decay

NOvA Simulation
A Number of 3D prongs reconstructed for our signal events:

Not considered for the moment ~39% 3prong «

~25% Zprong

~15% 3prong -«
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NOVA Simulation
A The MC data set considered has high statistics
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The background

: . i : - with ap?in the final state
A n_Cdnteractions where the outgoingis not identified P
without apPin the final state
A n_NCinteractions without g° in the final state or with @° below energy threshold to be reconstructed

A n,:intrinsic contamination in the beam

We can use th&lOvAPIDs to make a first rejection of the CC background
- Reconstructed Muon IdentificatioREMID LI NI A Of S ARSYUGATFTAOIGA2Y o6t L5
A 1t will give to the event a value between 0 and 1 wheséike eventsh 1

- Convolutional Visual NetworlC{/Y algorithm is an event selector designed to classify events according to
their likely neutrino flavor and interaction type.

A CVN NClwill give to the event a value between 0 and 1 whiskelike eventshs 1



REMID & CVINCidfor 2-prong events
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The 2Prong Events

NOVA Simulation
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A Fiducial + ContainmentRemid>0.364 Invariant Mass from the 2 showers " comrmn
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A A look at Slice and Shower variables (energy, number of hits, number of
planesetcX 0 (12 RSTAYS | aSNASa 27F Odzi
(Prongl is the leading shower)
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The 2Prong Events
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The 3Prong Events

A Fiducial + ContainmentRemid>0.44A A look at Slice and Shower variables:
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A Fiducial + ContainmentRemid0.44A A look atthe likelihoods:
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NOVA Simulation

The 3Prong Events
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A TheNOvAnear detector provides an excellent opportunity for the measurement of various neutrino
Interactions

A Cross section measurements are important for oscillation experimpfsroduction fromn_NC
interactions iINOvAmMain backgroundy, we started the analysis of the N€inclusive
measurements

A We have performed a first Monte Carlo study epr®ng and 3prong events to discriminate signal
from background.
Now we have to improve our selection efficiengy

A Next steps: multivariate analysis and PID training specifisdfocombinethe results on the srong
and 3prong events

A Stay tuned: higistatistics high-quality data!






NOVA Simulation NOVA Simulation NOVA Simulation
! |

:
:

— Signal — Signal
— Signal

— Total background

na
[=]
=]

— Total Background —— Total Background

— NC background
—— NC tackground — CC-a” backgreund

—— CC-non® background

e N bachgmund

= GG’ bathgroung — - background

e (3C-ni0m" background e (C-ni0im” haCkgroUnd

—
=)
[=]

Events/410°°POT
2 g

Events/4-10°°POT
Events/410°POT
@

(=]

IIII|IIII|IIII|IIII|III—

i 100 150 200 250 300 350 400 450
Hits in Slice Prong1 Length (cm)

1.5

NOvVA Simulation NOVA Simulation
T T

T T I T T T
— Signal — Signal

— Total background — Total background

=y

— NC background

]
(=
o

— N background
— CC-=" background

—— CC-n? background
— CC-nox” background

=y

— CC-nox” background

Events/410®°POT
Events/410°°POT

—
=]
=

III|III|III|III|III|III|III|III|III|III|III|III|_

I|III|III|III|III|III|III|III|III|III|III|IIII—

02 04 06 08 1 12 12 16 1.8 50 100
Prong1 Energy (GeV) Prong1 number of hits

CJD




NOVA Simulation NOVA Simulation 5 NOVA Simulation

LI LN L L L L L L L LN B B B B

1=

b4
L L L L Y L L L L LI I LI B

— Signal

— Signal — Signal

— Total background

— Total background — Total background
—— NC background
—— CC-x° background

—— CC-nox” background

— NG background
— GC-n” background
—— CC-nox® background

— NC background

I|IIII|IIII|III|__l£L

— CC-n® background
— CC-non® background

R

3 4 5 1 >

Events/4-10°°POT

Events/4-10°POT
Events/4-10°°POT

IIII|\III|IIII|IIII|IIII|IIII|\III|IIII|IIII||X

. L
3 4 5 6 7

i

5 10 15 25 30 35 40

—‘IIII|IIII|IIII|IIII|IIII|IIII|IIII

w©w

Missing Planes:Prong1 Missing Planes:Prong?2 Maximum Contiguous Planes:Prong1

, NOvVA Simulation NOVA Simulation NOVA Simulation

T~
g

— Signal — Signal
B — Signal
Total background — Total background

N

—— NG background — Total background

= NC background
— CC-a° background
—— CC-nox” background

— CC-" background — NC background

— CC~=" background

—
wn

— CC-non” background

— CC-nox” background

Events/4-10°°POT

Events/4102°POT
Events/4-10°POT

2 3 4 5 6 7 38 o2 3 4 5 12
Prong1 dE/dx (GeV/cm) Prong2 dE/dx (GeV/cm) Maximum Contiguous Planes:Prong2

=01 111
=]
co




NOvVA Simulation NOvVA Simulation

1 1 1 1 | T 1 1 1
Shw1 Background
Shw2 Background
Shw3 Background
Shw1 Signal
Shw?2 Signal
Shw3 Signal

Shw1 Background
Shw2 Background
Shw3 Background
Shwi1 Signal
Shw?2 Signal
Shw3 Signal

©
o
T

Events/4-10°°POT
¢ o

Events/4-10°°PO

0.5 1 1.5 200 300 200
Shower CalE (GeV) Shower Length (cm)

NOvVA Simulation NOvVA Simulation

T | T T T T I 1 T T T
Shw1 Background
Shw2 Background
Shw3 Background
Shw1 Signal
Shw2 Signal
Shwa3 Signal

Shw1 Background
Shw2 Background
Shw3 Background
Shw1 Signal
Shw2 Signal
Shw3 Signal

E
T

=
=2
&

o
2

Events/4-10°°POT

Events/4-10°PO

0.1 L F N ¥
Shower Energy in Vertex Region (GeV)

—_




NOvVA Simulation NOvA Simulation
— . :

T T T | T T T
Shw1 Background
Shw2 Background
Shw3 Background
Shw1 Signal
Shw2 Signal
Shw3 Signal

Shw1 Background
Shw2 Background
Shw3 Background
Shw1 Signal
Shw2 Signal
Shw3 Signal

.
To
o

Events/4:10*PO
Events/4-10°°PO

5004 0006 : ) e
Shower dE/dx

0 80
Number Of Hits in the Shower

NOvVA Simulation

NOvVA Simulation

Shw1 Background

Ts
o

Shwe Background
Shw3 Background
Shwi Signal
Shwe Signal

Shw1 Background
Shwe2 Background
Shw3 Background
Shw1 Signal
Shwe Signal

Shw3 Signal

=
no

Shw3 Signal

o
=

Events/4.10°’PO
[=]
Events/4:10°POT
; ° ;
L | [ | LI | [ | LI | LI

10 15 20 25
Number Of Max Cont. Planes in the Shower

wIIII|IIII|IIII|IIII|IIII|III

&

30 40 50
Number Of Planes in the Shower




NOvVA Simulation NOVA Simulation
— :

| T T T | T T T
Shw1 Background
Shw2 Background
Shw3 Background
Shw1 Signal
Shw2 Signal
Shw3 Signal

—— Shw1 Background
—— Shw?2 Background
—— Shw3 Background
—— Shw1 Signal
—— Shw?2 Signal
—— Shw3 Signal

o o
3 2

o
B

Events/4-10°°POT
1T 11 | 1T 17T | 1T 11 | 1T 1T 1 | 1T 11
1 1 1 | Ll 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
Events/4-10°°POT

0.4 02 0 02 04 ) 0.
ShowerLID e-p Longitudinal Loglikelihood ShowerLID e-p Transverse Logllkellhood

NOvVA Simulation NOvA Simulation

Shw1 Background —— Shw1 Background
Shw2 Background —— Shw?2 Background
Shw3 Background | —— Shw3 Background
Shw1 Signal 15— —— Shwi Signal
Shw2 Signal —— Shw?2 Signal
Shw3 Signal —— Shw3 Signal

=)
2

Events/4-10°POT

Events/410°°POT

04 *' 5 = _
ShowerLID en Longltudlnal Logllkellhood ShowerLID o Transverse Leglikelifmed




NOvA Simulation
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